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This invention relates to a television system); more par-
ticularly, the invention is concerned with a method and
apparatus for television transmission which su bstantially
reduces the cost and structural complexily of the trans-
mitter equipment, and is inténded to operate usm& oite or
more conventicnal television receivers as receiving termi-
nal units,

There are a nuwber of applications in which television
could be’ '1(!\.\nt.xgeomly mnplow.d except for the fact
that the eqmpmcm require, p.nrmnlarly the transmitting
cquipment, is much too expensive to be economically feasi-
ble. One of the most ¢common cx..mplcs of the need for
economical transmitting equipment is encountered in the
field of television receiver repair. Whenever a rcpair
technician n.places the picture tute in a broadeast tele-
vision receiver or makes other repairs or changes which
affect operation of the picture tube, it is necessary to re-
align the receiver to obtain ..n accurate and smshctory
picture raster. In order to zlicn the set, it is necessary
to adjust the horizontal and vertieal linearity controls, the
irorizontal and vertical drive controls, and numerous other
devices in the receiver. For this purpose, if accurate
aligament is to be obtained, it is almost essentiul that the
technician have available a test pattern signal generator
to provide a constant picture which enables him to judge
vertical and horizontal lincarity, raster size, “gray-scale”
reproduction, and numerous other factors, A test pattern
signal generator of this type, however, is reiatively expen-
sive and conscquently is beyond the means of many tele-
vision repairmen.

Ancther field in which re]al vely inexpensive television
transmitter equipment can fulfill. a definite need is that
of education. For example, muny primary and secondary
scheools are now being cquipped with television receivers
to permit them to participate in educational programs
utilizing this meditm, The wility and desirability of these
installations could be greatly enhanced if it were possible
for the scinool to utilize the same television equipment
to permit a single lecturer to be heard and to present
graphic educational material simultancously in the various
rooms of the school. Cther fields in which economical

transmitter equipment can fulfill a definite nced are in-

advertising, in presentation of specialized programns re-
quiring the viewing of graphic material, as at technical
and professional meetings, and other similar fields,

In most of these ficlds, television is not utilized for the
simple reason that the cquipment required costs too much.
Moreover, the possibilities of reducing transmitter costs
utilizing counventional techniques and ideas are not par-
ticularly promising, since the transmitting equipinent for
a conveniional television system, whether for closed-cir-
cuit or broadcasi use, must include some sort of scan-

_ning or pick-up device together with a compiete synchro-

nizing-signal gencrator and otker associuted equipment.
Moreover, most conventional closed-circuit systems re-
quire specialized receivers for use in conjunction with the
transmitiing equipment.

It is an object of the invention, theorefore, to effect a
substantiai reduction in the cost of transmiiting equip-

snt for a television system by utilizing an extrémely
incxpensive pick-up transducer including, in part, a con-
ventional telcvision receiver.

Another object of the invention is to nrovide 1 methed
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chronizing signals may be ‘derived from a local telecast
weessily ol proyiding a synchro-

m ordur"io ) avoid the 1
g 1l generator,
ATfurther objest of the invent

lonal orondc.m recciveis_as bo

canning and monitor-
ing terminal cqmr‘nu.nl in a televi on_system and to per-
mit Use of & §iven receiver for boih normal broadeast re-
ception and clesed circuit receotion.

An additional abject of the invention is 10 reduce sub-
stantially the cost of cquipment capable of relaying or re-
broadcasting a television program by utilizing a conven-
tional television receiver as a scanner.

Another object of the invention is to provide a tele-
vision transmitter for closed circuit or broadeast Trans-
mission’ ‘which “utilizes a conventional telévision receiver
as a scanner and ‘which includes means for controlling
that seanner in accordance with either a received telecast
or a locally generated synchronizing signal,

Another object of the invention is 1o provide a self-
contained television transmilter unit which is greatly sim-
plified as compared with conventional transmitter gear
and consequently is much less ¢xpensive than previously
known equipment.

Another object of the invention is to afford a highly

‘economical and greatly snmplmcd sclf-contained _trans-

naitter unit, capakle of generating a signal which nmy be

-reproduced- by a ‘standard “broadcast television recelver,

inwhich the imagé miay be varied to correspond to images
carried by any one of a number of transparencies or other
image-bearing devices.

A corollary object of the invention is to pravide a-

method and apparatus for television transmission which.

utilizes conventional television receivers it both termi-
nals of the system but which is ot dependent upon use
of any particular type of recciver.

In its apparatus aspect, the invention is directed to a
television transmission system for generating a carrier-
modulated television signal suitnble for controlling a con-
ventional broadcast receiver; in the preferred embodiment
described herein, the transmitter unit includes an ordinary
television recciver utilized as a scanner.  [n other embodi-
meiils, however, other suitable scannmg apparatus may
be substltutcd for the scanner receiver.
unit of the invention includes a synchronizing signal gen-
erator for developing a synchronizing signal including both
horizontal and vertical frequency components; the trans-
mitter unit further includes means for developing a carrier-
modulated synchronizing signal having synchronizing com-
poncnls corresponding to the alcre-mentioned synchro-
nizing signal. In one embodlmcnr for example, the car-
rier-modulated sync signal is derived from a reccived tele-
cast applied to the amyplifier circuits of the scanner re-
ceiver and is supplied to a sync separator to develop the
desired synchronizing signal.  In another embodiment,
the syachronizing signal is generated focally by means of
horizontal and verticai frequency oscillators.  Where a
conventional television 1eceiver is utilized as the scanner
of the transmitter unit, the locally generated synchroniz-
ing signal is modulated upon a suitable carrier in one of
the standard television frequency ranges to be applied
to the scanner receiver for controlling its operation.
Where a scparate scarning device is ¢mplcyed, the syn-
chronizing signal may be utilized directly to control scan-
sion of the picture tube. The transwnitter unit fui.her
includes photo-sensitive transducer fneans for generating
a video picture sienal modulated in accordance with light
projected from the Tuminescent screen of the scannar,
In the usuul applicaion, an imoge-bearing device is uti-
lized to mwodulate the figh: ontput from the scanner and
thus afforded suitable modualatios for the output from tae
photo sensitive transducer; this image-b2aring device. may,

far avaninla snanvarica 3 trancanroney rnounlcd dn—ccﬂy
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upon the Juminescent screen of a scanner picture tuke.
In other instances, nowever, the light output from the
scanner may be madulated by applying a suitable siena!
e the scanner picture tube.  The video picture signal
.developed by the photo-sensitive transducer is applied to
an udding circuit along with the aforementioned synchro-
nizing signal; the adding cirenit comMines these signals
to develop a comnacdite video siznal. This composite video
signal s then transmitted to the monitor receiver to effect
visual reproduction of the video information included
therein,  Preferably, the transmission meuns includes a
modulator device for modulating the composite video sig-
nal upon a standard-frequency television carrier bejore
transmission to the monitor recciver in order that ihe
signal may be applicd dircctly to the antenna terminaly
of thc monitor recciver and may be reproduced withont
any change in or conneciion 1o the internal circuitry of
the monitor. Transmission may be effccted by means of
a convenlional transmission line where a closed circuit
system is desired; on the other hand,; the carrier-madu-
lated sianal may be radinted from an anténna in the usual
manner and picked Up by the monitorreceiver antenna,
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of television transmission in which a first television re-
ceiver is operated as a scanner and at leéast one additional
conventional television recciver is employed as a monitor.
A synchronizing signal is gencrated and the scanner re-
ceiver is sct in operation and adjusted to develop upoa
its luminescent screen a substantially unmodulated lumi-
nous raster in synchronism with the synchronizing signal.
The light output from the seanner receiver is modulated
by supporting an image-bearing device in predetermined
position with respect to the luminescent screen of the
receiver. A video picture signal corresponding to the
modulated light output of the scanner receiver is de-
veloped and is combined with the synchronizing signal to
generate a composite video signal.  This composite video
signal is modulated with a carrier signal having a fre-
quency substantially cqual to a standard television fre-
quency and the carrier-modulated composile video signal
is applied to the monitor receiver to reproduce the image
carricd by the image-bearing device.

Other and further objects of the present invention wiil
be apparcat from the following description and claims
and are illustrated in the accompanying drawings which,
by way of illustration, shows preferred embodiments of
the present invention and the principles thereof ond what
1 now consider to be the best mode in which I have con-
templated applying these principles. Other embodiments
of the invention cmbodying the same or ciuivalent princi-
ples may be used and structural changes may be made us
desired by those skilled in the art without departing from
the present invention and the purview of the appended
claims. -

In the drawings:

FIG. 1 i< a block diagram of a closed circuit television

transmission system including a trunsmitter unit cor-
structed in accordunce with one embodiment of the invea-
tion;

FIG. 2 is a front visw of the scanuer unit of the closed
circuit television system of FIG. 1, siowing the preferred
method of modulating the light output from the scanper;

FIG. 3 is u schematic diagram of the electrival circuitry
of one embodiment of the transmitter unit of FIG. I;

FIG. 4 is a block diagram of another cmbodiment of
the invention;

FIG. 5 is a schematic diagram of a syachronizing sig-
nal generator whicl may be utilized in conjunction with
another embodiment of the invention: and

FIGS. 6 und 6A are block diagrams, showing some
portions of the circuit in detaif, of a further embodiment
of the invention combining cerlain femures of FIGS, 3
and 5,

The closed circuit leievision transmission system illus-
trated i FIG. 1 includes a conventional television re-
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ceiver 10 which. in the illustrated system, is utilized a5 a
scanner and consequently comprises a portion of the trans-
milling terminal cquipment.  Scanner recciver 10 may
comprise any conveniional broadeast television receivers
there is no necessity that jts picture tube be of any par-
ticular size, nor nesd the recejver include any special cir-
cuitry. 1t is, of course, necessary that the scanner re-
ceiver be in good working order.  Scanner receiver 10
is coupled to the usual antenna 11, which raay comprise
either an internal or external antenaa adequate to permit
reasouably good operation of the receiver on ot least one
reliable television channel.  Receiver 10 further includes
the usual coaventional television chossis 12, including
suitable demodulating and amplifier ¢ircuits and the usual
sweep signal generating means.  Scanner receiver 10 also
includes means for adjusting the contrast, brizhtness, and
horizontal and vertica! linearity and drive of the recciver
along with other controls indicated, the receiver conirols
being indicated generaily in the drawing by the contro!
knobs 13. :

The picture tube 14 of scunner receiver 190 s mounted
behind the usual safety faceplate 15 and the gun clec-
trodes of the picture tube are suitably connected to tela-
vision chassis 12 through a tube socket 16 nnd the usual
connecting leads indicated at 17. The deflection system
of picture tube 14, in the illustrated apparatus, is of the
clectromagnetic type and comprises a pair of horizontal
deflection coils 18 and a corresponding pair of vertical
deflection coils 19. It should be understood that the
particular type of deflection system utilized in scanner
receiver 19 is not critical inscfar as the prcsent invention
is concerned; any of the many well known types of electro-
static and/or electromagnetic deflection structures may be
employed without substantially affecting the invention.

The conventional television receiver 10 comprising the
scanner of the transmission system illustrated in FIG. 1
is modified in anly one extremely minor respect in order to
permit its use as a part of the transnytting terminal equip-
ment in the system. An adapter socket 20 is interposed
between the usual picture tube socket 16 and the electrical
conncctor pins of picture tube 14. Adapter socket 20
and a camera 21 together comiprise the transmitter unit of
the invention and, in the embodiment illustrated, con-
stitute the totality of special equipment required for the
closed circuit television system except for additional con-
ventional television receivers.

Adapter socket 20 is connected to a synchronizing sig-
nal polarity selector 22 includad within camera 21, Sync
polarity sclector 22 is coupled to a synchronizing signal
amplifier 23 through a sync separator 24. A photo-sen-
sitive transducer device, shown in the illustrated embadi-
ment as a photocell 25, is includ.ud ia camera 21 and is
positioned to intercept light from the luminescent screen
26 of scanner picture tube 14. Photocell 25 is coupled to
an adder 27 through a conventional vidco amplifier 28, and
the output stage of sync amplifier 28 is also coupled to the
adder circuit.  The adder circuit is coupled to an oscil-
lator-modulator circuit 29 which includes a tuning con-
trol 30. Circuit 29 is also provided with a picture polarity
or modulalion control 28 to be described more caompletely
hereinafier.  The output of oscillator-modulator 29 is
connccted to one or more conventional television re-
ceivers, indicated in the drawing as three monitor re-
ceivers 31, 32, and 33, by mcans of a transmizsion line
34 to complete the closed circuit television svstem. Pref-
crably, conventional twin-lead 300 ohm line is employed
for transmission line 34, since most broadcast receivers
are constructed for use with this tvpe of input line. A
single-pole double-throw swiich 25 may be connected in
series with transmission line 34, the second pole of switch
35 being connected o a separate antenna 36 to_ permit
ready conversion of monitor receivers 31-33 from closed
circuit to conventional broadeast operation.

The closed circuit system as thus far described is com-
plete except for the mcans for introducing an image into
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the transmitter for transtation to monitor receivers 3133,
In the_illustrated ercbodiment, this is accomplished by
supporting an image-bearing device 37 in juxtaposition to
laminescent scréen 26 of scanner picture tube 14, Pref-
erably, image-bearing device 37 comprisce g transparency
and is mounted directly upon safety glass 15 of receiver
10 or, if no safety glass is present, directly upon tixwe face
plate of picture tube 14, Transparency 37 is thus inter-
posed between Juminescent screen 26 and photoceli 25 and
serves To modulate the light ouput from picture tube 14
in accordanceWith the_jrange which the transparency ¢ar-

ries. This relationship may perhaps be more completely
understoad by reference to FIG. 2. As indicated in this
view, transparency 37 may inciude an image representative
of a standard television alipnment test pattern and may he
affixed directly to the face plate of picture tube 14 by
transparcnt adhesive tape or by any other suitable means.
Traasparency 37 may, of course, include an image rep-
resentative of any type of information which it is desired
to transmit through the closed circuit system; for example
educational graphs, advertising messages, pictures, and
other graphic materials are all well suited for transmissicn
in the disclosed system, Moreover, a slide holder or sim-
ilar apparatus may be utilized to support iimage-bearing
device 37 in close proximity to luminescent screen 26 in
order to permit rapid and efficient substitution of other
image-bearing devices for transparency 37.  Preferably,
transparency 37 should be centered with respect to the
faceplate of picture tube 14, as will be made nore ap-
parent hereinafter.

The method aspect of the present invention can best

* be considered in relation to FIGS. 1 and 2, which repre-

sent one form of apparatus capable of carrying out the
inventive process. Conventional television receiver 10 is
first set in operation_and is adjusted to_provide a substan-
tially unmodulated luminous raster at screen 26 of picture
tube 14. This is accomplished by tuning receiver 10 to
a Tocal television broadcast, that broadcast being utilized
in The Teteiver to synchronize the vertical and horizontal
scanning of picture tube 14 in the usual manner through
sweep signals applied to dzflection system 12, 19. In order
to preveni modulation of the light output of picture tube

14 which would otherwise be caused by the received tele-.

cast, an atienuator circuit, which may be incorporated in
synt polarity selector 22, is interposed between television
chassis 12 and the clectron gun of picture tube 14 as by
means of the adapter socket 20. The light output from
Screen 26 is modulated in accordance with a desired image
by mounting the image-bearing transparency 37 in the
illustrated position between screcn 26 and camera 21,
Preferably, controls 13 of scanner recciver 10 are adjusted
so that the size of the luminous raster upon screen 26
corresponds in overall dimzasions to transparency 27;
thus, the total light output from picture tube 14 is modu.
lated by the transparency. As the electron beam in pic-
ture tube 14 scans luminiscent screen 26, it develops a
traveling spot of light which varies in effective intensity,
depending upon the density of the image carried by trans-
parency 37. Consequently, photocell 25 generates a video
picture signal which is similarly modulated in intensity in
accordance with the scansion of that image. At the same

. time, the synchronizing signal components of the received

telecast normally applicd to picture tube 14 are utilized in
synchronizing signal circuits 22-24'10 develop a synchro-
nizing signal for uisé in the closed citcuit television system.

The video picture siznal developed by transducer 25
is amplified and is combin=d with the synchronizing signal
from sync amplifier 23 to develop a composite video signal
which is essentially similar in form to a standard tele-
vision signal, This composite video signal is modulated
with a carrier signal in cireuit 29; preferably, the carrier
signal has a frequency substantially equal to a standard
television carrier frequency in the VHF range. Monitor
receivers 31-33 are then energized and adjusted for opera-
tion at that standard television frequency and the carrier-
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madulated composite video signal is supplied to the mon-
itor receivers by means of the closed circuit comprising
transmission line 35 to reproduce the imane from trans-
parency 37 at cach of the monitor receivers.

For bost results, a definite operating procedure should
be followed in conjunction with the closed circuit tele-
vision svstem dingramniatically illustrated in F1GS. |
and 2. The currier frequency of the oscillator-modulator
circuit shouki be adjusted to correspond 1o the carrier
frequency of the received telocast cmployed to control
scanner receiver 10 whenever this is practicable, since it
has beea found that this Bives best resu'ts in sync sta-
bility; !
iheea operating an adifférent chaane! from the scan-
nerTERparenidy 37 should be mounted as closcly as
possible to luminescent screen 26 in order to avoid dis-
persion and scattering effects in light from the luminous
raster prior to modulation by transmission throuch the
teansparency,  For similar reasons, camera 21 should be
mounted relatively close to picture tube 1d4; in the pre-
ferred spparatus embodiment to be described in detail in
connection with FIG, 3, a spacing of the order of ten
inches between photocell 25 and picture tube 14 has
been found to give the best results. In this connection
it should be noted that an increase in the spacing be-
tween camera 21 and picture tube 74 effectively reduces
the brightness of the images reproduced by monitor re-
ceivers 31-33 and that the amount of light from the
picture tube collected by the photocell determines the
modulation strength or ‘contrast of the transmitted pic-
ture,

Scanner receiver 10 should be adjusted for maximum
stability in both vertical and horizontal scanning before
the closed circuit system is placed in operation. How-
ever, it may be necessary to readjust the sync controls

“of the scanner during operation if the images at monitor

receivers 31-33 exhibit the usual rolling or tearing ef-
fects caused by sync instability, This_readjustment or
testing may be accomplished by applying low-level mod-
ulation to picture tube 14 corresponding to the received
telecast_which’ contro's synchronization of the system,
The picture developed by image reproducer 14 under
these circumstances may be extremely poor, but gives a
reliable indication of the sync stability of scanner re-
ceiver 10 and hence of the remainder of the system,
Generuliy speaking, the best results in both definition and
stability of the images reproduced at monitors 31-33 may
be obtainzd by establishing the carrier signal of camera
21 at the same frequency as the carrier for a locally
uscd television channel, since monitor receivers 31-33
can normally be best adjusted for ©operation at that car-
rier frequency.

The method of closed circuit television transmission
set forth above is extremely simple and permits utiliza-
tion of standard television receivers as the principal com-
ponerts at both terminals of the .system. No extensive
medification of cither the scanner or monitor receivers
is required: in fact, the only modification of the receivers
at_cither terminal of the system is the intcrposition of
adapter sockct 26 between picture tube socket 16 and
picture tube 14. The scanner receiver 10 functions as
a flying spot scanner in a manner somewhat similar to
film-scanning equipment employed in some conventional
broadecast transmitting arrangements.  Camera 21, the
major component of the transmitting unit, is relatively
simple in cunstruction and opcration, as will be more
completely appreciated from the description of FIG. 3
included hereinafter.  Monitor receivers 31-33 are per-
mitted to serve a dual purpose, since they may be re-
converted to normal broadcast reception simiply by throw-
ing switch 35 to connect their anteana terminals to the
scparate anicnna J6. .

The schematic dingram of FIG. 3 illustrates a pre-
ferred embodiment of the electrical circuitry of the trans-
mitting unit comprising the adapter socket 20 and camera
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2% of TIG. 1. In this preferred embodiment, adapter
socket 20 inciudes several leads 40 which extend direcily
from picture tute socket 16 1o picture tube 14, incled-
ing the filament and focus voltage leads, The modula-
tion clecirode leads, however, are diverted to sync po-
larity sclector 22; usually, it is desirable to divert both
th= cathode lead 41 ard the grid lead 42, sinze cither of
these two clectrade J:ads may be employed to apply
modulation signals to the picture tube, depending upon
the patticular design employed by the manutacturer of
scanner receiver 10 (FIG. 1), Modulation eticrude
Jeads 41 and 42 are connected to a Jdoubtz-pole double-
throw switch 43. The terminal of switch 43 connected
to cathode Jead 41 may be connected to cathode ray tube
14 through an atfenuator resistor 44 or throueh a divect
conductive connectica 45, depending upon the position
of switch 43, Similarly, grid lead 42 is connected to
cithode ray tuoe 14 through cither a dircct connection
46 or an attenuator resistor 47, depeading upon the posi-
tion of switch 43. If, in the particular recciver utilized
as a scanner in the closed circuit system, the catiode lead
is utilized to apply modulation signals to the picture
tube, switch 43 is thrown to the position illustrated in
FI1G. 3 with resistor 44 connccted in serics with the
cathiode of the picture tube and with control grid lead
42 connccted directly to the picture tube. On the other
hand, when the scanner recciver utilizes the control grid
of the picture tube for modulation, switch 43 is thrown
to its alternate position with attenuating resistor 47 con-
nected in serics with the grid lead and with the cathode
connected directly back to socket 16. Additional atten-
uation in the modulation circuit of picture tube 14 is
provided by a bypass capacitor shunted across the grid-
cathode circuit of the picturs tube. A switch 49 of
the single-pole double-throw type is connected in serics
with capacitor 48; in the normal operating or “Scan”
position, as illustrated in the drawing, capacitor 48 is
effectively connected in shunt across the grid and cathode
of the picture tube; switch 49 may be thrown 1o its a'ter-
native or “Test” position to effectively remove bypass ca-
pacitor 48 froin the circuit as will be described more
completely hereinafter.

The cathede and grid leads 41 and 42 are also con-
nected to the two independent terminals of a single-pole
double-throw swilch 50, the common terminal of the
switch being connected to a filter circuit 51, One lead
from filter circuit 51 is connected to the control clectrode
52 of a phase-splittzr amplifier tube 53; in the illustrated
embodiment tube 33 is a conventional triode having an
anode 54 connected to a source of positive unidirectional
operating potential B4 through a resistor 5% and hav-
ing a cathode £6 connected to ground through a resis:or
57. Anode 54 is also connccted to ane terminal of a
single-pole double-throw switch 58, the other or alter-
native terminal of the switch being connected back to
filter circuit 51. ~ Switches 43, 50, arnd 58 are preferably
ganged for operation from a single control element or
lc\:'er and comprise the sync polarity switch ¢f the trans-
mitter unit (FIG. 1).

The common terminal of switch 53 is coupled through
a crpacitor §9 to the contro} electrode 60 of a Syne sepa-
rator tube 61 which comprises the principal circuit ele-
ment in sync separator 24 (FIG. 1). Control ¢lectrode
60 is also connected to ground through an input resistor
62. The cathode 63 of the tube 61 is cannected to ground
and the anode 64 of the sync separator tube is connected
to 8- through a load resistor 65. Anode 64 is also
coupled to the control clectrode 66 of a sync amplifier
tube 67 included in sync amplifier circuit 23 (sce FIG.
1); the coupling circuit comprises a coupling capacitor
68 and a voltage divider comprising a pair of resistors 69
and 70 connected between B+ and ground, capacitor 63
and control electrode 66 being connected to the common
terminal of resisiors 69 and 70. The cathode 71 of tub
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67 is grounded and tie anode 72 of the sync amplifier
tube is returned to B - through a load resistor 73.

Sync amplifizr circuit 23 incledes a filter and att:nu-
ator circuit in its cutput stagg; this filter-attcnuator stage
camprises a coupling capacitor 74 connected to anode 72,
a scries resistor 75, and a shunt resistor 76 which is re-
turned to ground. The common terminal of resistors 75
and 76 is connecizd to the anode of a diode 77, the cath-
ode of diode 77 being conncected to ground through a resis-
tor 78. A’coupiing capacitor 79 is also connected to the
cathode of diod: 77, the other terminal of the coupling
capacitor being bypassed to ground through a ¢apacitor
80. Diode 77 may be of the vacuum tube type, but pref-
erably comprises a germariam crystal diode such as type
IN34 or 1NGO.

The output stage of sync amplifier 23 is coupled through
capacitor 79 and a voltage divider comprising two series-
connected rasistors 81 and 82 to the control electrode 83
of an amplifier tube §4 inciuded in signal adder circuit
27, the control (lcctrede being connected o the common
terminal of the two voltage divider resistors, with resistor
82 returned to ground o function as an input resistor for
the adder amplifier. The cathode 85 of tube 84 is con-
nected to ground through a bias resistor 86. In the illus-
trated embodiment, tube 84 comprises a conventional
pentode; the screen electrode §7 of the tube is ennnected
1o B+ and the suppressor clectrode 88 is connected to
cathode 85. The anode 89 of adder tube 84 is returned
t> B4 through a load circuit comprising a peaking coil 90
connected in series with a load resistor 91. Of course,
other adder circuit arrangements may be employed; for
example. resistor 81 may be -connected to anode 89 of
the adder tube rather than to control electrode 83 if
desired.

The cathode $2 of the transCucer photocell 25 is con-
nected to ground through a load resistor 93, whereas the
anode 94 of the photocell is connecied to B through a
rasistor 95 which is bypassed to ground through a capci-
tor 96. A coupling capacitor 97 connected to cathode
©2 of photocell 25 is utilized to couple the photocell to
the input of a conventional two stage video amplifier 28
comprising two pentodes 100 and 101. Video amplifier
circuit 28 is essentinlly conventional and consequently
nzed not be deseribed in detail.  'The output circuit of the
video amplifier comprises a freqaency equalizer circuit
including a pair of capacitors 102 and 103 connected in
series with each other between the anode of the second
amplifier tube 101 and the input resistor 82 of adder stage
27. The frequency equalizer network further includes a
recistor 104 connected in shunt with capacitor 103,

The output circuit of adder 27 comprises a coupling
capacitor 105 having one terminal connected to ancde 89
of adder tube 84 and having the other terminal connected
to the input circuit of modulator-oscillator 29. The in-
put circuit of the modulator-oscillater circuit includes
a choke coil 106 connected in series with coupling ca-
pacitor 105 and the suppressor electrode 107 of a pentode
108, The common terminal of capacitor 105 and coil
106 is also connectgd 10 an input resistor 109, the other
terminal of the input resistor being connected to a source
of negative bias potential C— through a potentiometer 110
which constitutes the modulation or picture polarity con-
trol 28 of the transmitter unit (FIG. 1). Resistor 109
is bypassed to ground through a capacitor 111,

The cathode 112, control electrods 113, and screen
clectrode 114 of pentode 108 are connected in a miodi-
fied Hartley oscillator cizcuit. The tank circuit of the
oscillator comprises a coil 115 across which are connected
a fixed tuning capacitor 116 and a variable tuning ca-
pacitor 117; variable capacitor 117 comprises the tuning
control 30 of the transmitter unit (see FIG. 1). One ter-
minal of coil 115 is grounded and the other terminal is
coupled to cortrol electrode 113 through a coupling
capacitor 118, the control electrode also being connected
to ground throuzh a resistor 119. Cathode 112 is con-
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necied to a center tap on coil 115, Screen clectrode 114,
on the other hand, is connccted to B-f- through a filter
circuit comprising a series resistor 120 and a pair of shunt
capacitors 121 and 122, the other terminals of the capaci-
tors being grourded.  Screen clectrode 114 is also by-
passed to grourd for extremcly high frequencies by a
capacitor 123,

The ou'put circuit of oscillator-modulator tube 408
compriscs » parallel R-L circuit compansing a choke coil
124 and a resistor 125 connected betwezn the anode 126
of tube 108 and the screen electrode Y14, A coupling
resistor 127 is utilized o couple anode 1256 to the trans-
mission line 34 of the transmitter unit, the second lead
of the transmission line being bypassed to giound through
a capacitor 123, :

The opérational features of the transmitter unit shown
in detail 12 FIG. 3 are discussed in general above in con-
nection with FIGS. 1 and 2. As previously indicated,
adapter sockel 20 is interposed in the scanner receiver be-
tween cathode ray tube socket 16 and picture tube 14
and bypasses the cathode and control grid circuits 41 and
42 to sync polarity selector 22, Assuming that the scan-
ner receiver is one in which the cathode is cmployed as
the modulation electrode, switches 43, 50, and 58 are
thrown io their respective positions illustrated in FIG. 3.
This action interposes attenuator resistor 44 in the modu-
lation electrode™ (cattiode) circuit’ and reduces the modu-
lation voltage applied 1o picture tube 14 to an extremely
low value. At the same time, the circuit establishad by
switches £0 and 58 couples the composite video signal of
the received telecast to control electrode 60 of sync sepa-
rator 24 with a polarity such that the sync pulses included
in the video signal are positive-going,
hand, the scanner recciver is one in which the grid is
utilized as the modulation’ electrode, the sync polarity
switch mechanism is moved to its alternate position.
Under these circumstances, the attenuation resistor 47 is
interposed in the grid circuit and the negative-going syne
pulses in the received video signal are inverted and.ampli-
fied in tube 53 before they are applied to sync separator
tubz 61. Consequently, by throwing a single switch
lever, the scanner recciver may be completely adjusted
for operation where either the cathode or grid electrodes
of the picture tube are employed as the modulation elec-
trode. Of course, scparate switch actuation devices may
be employed for switches 43, 50, and 58 if desired. For
normal operation, scan-test switch 4% remains in the po-
sition illustrated with capacitor 48 shunting the grid and
cathode leads.

Triode 61 of sync separator 24 function as a conven- &

tional syne clipper; the output signal from tube 61 com-
prises a series of negative-going sync pulses which arc am-
plified and inverted in sync amplifier tube 67. The posi-
tive-going sync pulse signal appearing at the output of
tube 67 is applied to diode 77 through the sitenuator cir-
cuit comprising capacitor 74 and rcsistors 75 and 76 which
reduces the output pulses to approximately two volts in
amplitude. The diode functions as a filter to eliminate any
negative-going video signals which migbt be present in the
sync signal at this point. The positive-going syne output
from amplifier circuit 23 is then applicd to pentode 84 of
adder circuit 27 through the voltage divider comprising
resistors 81 and §2.

At the same time, and as described above. photocel] 25
generates a video picture signal modulated in accordance
with the image carried by transparency 37 (FIG. 1) and
applies that signal to the two-stage video amplifier circuit
28. The amplified video picture signal is applicd to the
input resistor 82 of adder tube 84 so that the output signal
from the adder tube includes both synchronizing pulse
and video components. This composite video signal is
essentially similar in form to the corresponding signal
developed at a conventional transmiiter.

The oscillator section of tube 108 is adjusted to provide
a carrier signal at one of the predetermined standard tele-
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vision frequencies by suitable adjustment ¢f tuning control
30, The composite video signal from adder 27 is applicd
to the suppressor electrode 107 of tebe 108 to modulate the
carrier signal in the usual manner. Preferably, the ampli-
tede of the composite video signal as apolied to grid 107
is sufficient to cut off the tube upon occurrence of cach
sync pulse, so that the oscillutor is effectively blanked
cach time a sync pulse appears in the input signal.  The
outpit signal from tubg 108, which is essentially similar
in form to the carricr-modulated video signal radiated for
a stundard telecast, is applied to transmissicn line 34 and
utilized in the monitor receivers to reproduce the image
carricd by transparency 37 (FI1G. 1),

To check stability of the transmitter unit of FIG. 3,
switch 49 may be thrown to the “Test” position, thercby
clfectively removing shunt capacitor 48 from the input
cireuit of picture tube 14, This permits a reifatively weak
but nonetheless visible modulation signal to be applizd
to the picture tube and makes it possible to determine
whether or not the scanner receiver is properly syn-
chronized with the received telccast.  The medulation
level or percent modulation of the output signal from
medulator circuit 29 may be adjusted as desired by varying
polentiomcter 28 to adjust the negative bias on grid 107
of modulator tube 108,

FIG. 4 illustrates a somewhat different form of appara-
tus which may be utilized to carry out the inventive meth-
od. In ‘his figure, which shows only the transmitter
terminal equipment, a conventional television recciver 10
is utilized as a flying spot scanner in the same manner as
described in conneciion with FIG. 1 to control the output
signal from a camera 21 which may be essentially similar
to the previously described camera unit.  In this embodi-
ment, however, modulation of the light output from the
scanner receiver is not effected by interposing a trans-
parency between the scanner receiver and the canlera unit.
Rather, the image-bearing device in this instancz comprises
a mirror 130 which carries an image in the form of light-
absorptive material. Device 130 is positioned at an angle
with respect to the scanner receiver screen to reflect light
originating at the screen to impinge upon camera 21,
By this method, only selected portions of thz light from
screen 15 of receiver 10 are reflected to impinge upon the
photo-sensitive transducer of camera 21, thereby affording
the desired modulation of the camera output signal.  This
arrangenent is somewhat meie complex and difficult to
construct than the embodiment of FIGS. ! and 2, but does
permit direct viewing of the image without .imerfcren._:c
from the camera, provided a half-silvered mirror is util-
ized as the image-bearing device,

As indicated above, it is a relatively simple matter to
change the image transmitted through the closed circuit
system of the invention, particularly where a slide holder
or other similar apparatus is employed to support the
image-bearing device in the required position with respect
to the lurainescent screen of the scanner receiver. In this
connection, it should also be noted that, where the system
is employed for lecturing or similar purposes, it is readily
possible to interpose a pointer or other device .bctwecn
transparcncy 37 and photocell 25 (FiG. 1) to direct !.hc
viewers® attention to particular parts of the image being
transmitted through the system. This arrangement is
particularly useful ir. educational usss of the system,
Despite the fact that the pointer may be _sp:lccd from the
transparency or may extend at an angle with respect there-
to, little or no distorion is introduced into the reproduced

imnge of the transparency and pointer, since there are no-

optical elements in the camera unit. In this councction,
it should be noted that although it is of course possible
to utilize 'a wide variety of lenses and other optical devices
in the transmitter unit of the invention, these are totally
unnecessary, at least in the direct-view embodiment of
FIGS. 1 and 2, The simple arrangement illustrated. with-
out lenses or other optical elements, provides excellent
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datail and resolution comparable 1o a first rate convention-
al telecast.

In order to provide a more complete and detailed dis-
closure of the invention, certain of the circuit parameters
and tube typas are set forth héreinafter. 1t should be
understood that this.material is included solely by way of
illustration «ad in ro sense as a limitation vpon the in-
vention.

Tubes
- — e . m———— RCA929

10

47
2.2
680
22
15
4.7
10
5.1
8.2
_____________________ megohm_. 1
47
300

.............................. kilohms_.
megohms..
................................. kilohms_.

Potentiometer 110

Ground Jeg..ee.oo et c—— kilokms_. 3.3

Voltages
Volts
B e e ———— ———————— 115
G e R, 35

In at least somc instances, it may be desirable to utilize
the television system of the invention in a location where
no local ielecast is available as a source of synchronizing
signals. Morcover, it has been determined that it is some
times advantageous to generate a locully controtlable syn-
chronizing signal for reusons set forth more completely
hercinafter. Under thase circumistances, the structure and
operation of the overall system mauy be modified by pro-
viding a local interlace raster signal gencrator, one em-
bodiment of which is illustrated in FIG. §.
chronizing or raster signa} generator shown in FIG. §
comprises three major circuits, a vertical sync gencrator
150, a horizoatal syne generator 151, und an oscillator-
modulator circuit 152.

Vertical sync generator 150 includes an oscillator tube
153 having an anode 154, a control electrode 155 and a
cathode 156, Anode 154 is connected to one end cf a
first winding 157 of a transformer 138, the other end of

The syn-
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to a source of positive unidirectional operating petential
B24-, Control clectrode 135 is connected to the second
winding 160 of transformer 158, the other end of winding
160 being connected to source B2+ through the series
combinution of a fixed resistor 161 and a variable resistor
162, Winding 160 is also coupled to a source of 60 cycle
synchronizing signals such, for example, as a local power
line, through 2 coupling capacitor 163.

The vertical sync gencrator 150 further includes an in-
dicator circuit comprising a conventional indicater tube
1€5. The two ancdes 166 und 167 of the indicator tube
arc connected to cach other through o resistor 168; in ad-
dition, anode 166 is directly connected to D.C. source
B2-}, The cathode 169 of the indicator tube is grounded
and the control ¢electrode 170 is coupled to the oscillator
by means of a coupling circuit including an input resistor
171 and a coupling capacitor 172, the other terminal of
the coupling capacitor being connccted to the common
junction of winding 187 and resistor 159, Control elec~
trode 170 is also coupled to a source of 60 cycle synchron-
izing voltage through a resistor 173.

Horizontal sync generator 151 compriscs a triode 175
having an anode 176, a control electrode 177, and a
cathode 178, The triode is connected in a modified Col-
pitts oscillator circuit, the resonant circuit for the oscil
lator including a cecil 179 connected in parallel with two
series-connected capacitors 180 and 181, Control clec-
trode 177 is connected to one end of coil 179, the other
end of the coil being grounded, and cz.hode 178 is con-
nected to the common terminal of capacitors 180 and
181. Cathode 178 is also grounded through ihe series
coinbination of a fixed resistor 182 and a variable resistor
183,

The vertical sync generator 150 and horizontal sync
generator 151 are individually coupled to a common out-
put terminal 185 to provide a synchronizing signal includ-
ing both vertical and horizoatal frequency components,
Thus, the common terminal 183 is coupled to the tank cir-
cuit of the horizontal oscillator through a diode 186 con-
nected in series with a capacitor 187, Similarly, terminal
185 is connccted to the cathode of the vertical-frequency
oscillator through the scries combination of a diode is
shunted by a resistor 191. Terminal 185 is also con-
nected to the suppressor electrode 193 of an oscillator-
moedulator tube 194 by means of a choke coil 195. The
oscillator-modulater tube is connccted in a circuit essen-
tially similar to circuit 29 of FIG. 5; accordingly, the
detailed circuit arranzement nced not be repeated,  Oscils
Iator-modulator circuit 152 is preferably modified slightly -
in its ouiput stage as compared with the previously-de-
seribed modulator; the filter circuit comprising elements
120-122 of the modulator 29 arc eliminated and the
screen grid 196 of pentode 184 is returned to B2-{. through
a resistor 197 which is bypassed to ground through a
capacitor 198. The anode 176 of the horizontal sync gen-
erator is also preferably returned to B2-f- through this
same circuit, ‘The modulator circuit also includes a madu-~
latio-level control circuit including a resistor 250, one
end of which is connected to input terminal 185, the other
end of the resistor being connected to the variable tap
on a potentiosneter 251, Onc teeminal of the potentiom-
eter is grounded and the other is returncd to a source of
negative D.C. potential C2—. ‘The variable tap on the
potentiometer is also by-passed to ground through a ca-
pacitor 252.

Qreration of the synchronizing signal gencrator illus~
trated in FIG. 5 is quite simple and will bs readily ap-~
parent to those skilled in the art. The osciilator circuit
comprising tube 153 preduces a 60 cycle output signal
contolled by the power iine or cuher similar reference
input signal applied te the - scillator through (::a)n!ing ca-~
pacitor 163. This same reference signal is apg%.d to the
indicator tube 165 along with a signal derived (rom the
oscillator to afford a ready means of determining whether

winding 157 being connected through a resistor 159 756 or not the oscillator is operating at the desired vertical
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scanning frequency. The indicator tube cireuit is essen-
tially conveational in cperation and consequently nesd
not be fusther described here.  Adjustmant of the vertical
sync frequency is of course effected by adjusting resistor
162. The ou:put circuit of the vertjeal fync gouerator,
comprising diode 189, resistor 191, and capacitor 190,
provides a pulse outpul at 60 cycles per second.

Horizontal sync gencrator 157, on the other hand,
preferably is tuned to an odd multiple of 60 cycles, either
the 261st or the 263rd harmonic thereof, in order to
achieve line interlacing in the picture raster of a con-
ventiansl television cecciver controlled by the synchroniz-
ing signal generator. Thus, tank circuit 179-151 of the
horizontal sync gencrator may be tuned te cither 15,780
cycles or to 15,660 cycles,

The two synchronizing signals are applied simultane-
owsly 10 a suppressor clectrode 193 of olillatar-nodu-
lator tube 194 for modulation with a suitable carrier
signal gencrated by. the oscillator portion of the tube.
Potentiometer 251 may be adjusied to establish the de-
sired modulation level in the modular circuit, In the
illustrated embodiment the output circu’t of the modulator
selects the second harmonic components of the modulatad
carrier; this same technique is preferably emreloyed in
modulator 29 of FIGURE 3, althouvgh operation on the
oscillator fundamental may be followed if dzsired. The
resulting carrier-modulated synchronizing signal is then
coupled to the antenna input terminals of the scanner re-
ceiver 16 (FIG. 1) to control operation of the scanner
receiver.  Accordingly, it is not necessary to change any
of the other portions of the transmitter unit to permit
utilization of the synchronizing signal generator of FIG.
5; the camera and adap:er units work in exactly the same
way as described hercinabove to provide 2 television
signal for controlling the monitor reccivers of the system.
Accordingly, the apparztus of FIG. 5 may be utilized in
any instance where it is desired to afford an independent
control for the transmission system, as when a local tele-
cast is not available for synchronizing purposes or when
it is not desireJ to employ a received teleeast because of
weak signal conditions or other factors.

FIGS. 6 and GA illustrate a further embodiment of
the invention which combines many of the features of
FIGS. 1, 3, and 5. FIG. 6 shows the major circuits of
this embodiment ¢f the inventive transmission system
and includes a vertical syac generator 150 and a hori-
zontal sync geaerator 1S51; these syne generators may
be essentially similar to the correspondingly numbered
circuits of FIG. 5. As in the apparatus of FIG. 5, the
two sync generators are coupled to a common terminal
£88 which in this instance is connected to the variable
tup on a potentiometer 260, One terminal of the im-
pedance element of potentiometer 209 is grounded, where-
as the other tecminal is connected to an adder circuit 27
through a series coupling_ capacitor 79 and a shunt capdc-
itor 89. It wiil thus te scen that the vertical and hori-
zomtal sync gencrators of FiG, § huve geen effectively
substituted in the civenit of FIG, 3 for sync polarity se-
lector 22, sync separator 24, an? svnc amplifier 23, the
connection being made at the point designated by nu-
meral 2481 in FIGURES 3 and 6. Adder 27 may be
cssentially similar to the previously described adder cir-
cuit; the input to the adder is also coupled to & video
amplifier 28 as in the first-described embociment,

The pick-up transducer of the system shown in FIG.
6 is in most respects quite similar to that of FIGS. 1 and
3, but has been modified slightly to provide for polarity
selection if desired. Cuthode 92 of the photocell 25 is
again connected to ground through a resistor $3 and
annde 94 is connected to D.C, source B L ilirough wro
series-connected resistors 202 aad 203. Resistor 203 is
bypasscd to ground through a capacitor 204, Anode 94
is also connected to two terminals of a double-pole dou-
ble-throw switch 205, cathode 92 being conrected to
the two antenna terminals of the switch. UOne of the
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output terminals of switch 205 is grounded through a
capacitor 206, whereas the other output terminal of the
switch is coupled to the video amplifier 23 through a
capacitor 207. The output stage of adder 27, in this
embodiment, is coupled 1o oscillator-modulator 29 ag
in the embodiment of FIGS, 1 and 3; in this instance,
howevzar, the output from modulator 29 is not applicd to
a closed-circuit transmission system, Rather, the carrier-
modulated video signal from the modulator aircuit s
applied to a suitable antenna 21, for radiation in the
usual manner to the monitor receivers, :

FIG. 6A illustrates a suitable signal-altenuation ar-
rangement for use in conjunction with the camera illus-
trated in FIG. 6, The attenuation circuit includes an
aduapter socket 211 which is interposed between the cath-
ode ray tube socket 16 and the picture tube 14 of the
seanner receiver in the sanie manner as adapter socket 20
of the embodiment of FIG. 3. As in the previous ar-
rangement, certain of the picture tube Jends 40 are car-
ried through the adapter socket without interruption but
the cathode and cortrol grid leads 41 and 42 are brought
2ut separately, In this embodiment, the attenuation cir-
cuit is much simplified as compared to that of FIG, 3,
only the shunting capacitor 48 and the scan-test switch
49 being retained; these elements are connected in series
between the control and cathode leads.

Operation of the embodiment of FIGS. 6 and 6A is
in most respects similar to the systems described above,
At the outset, the camera unit illustrated in FIG. 6 is
placed in operation and develops a sync signal including
both vertical and horizontal frequency components which
are applicd to modulator 29 through adder circuit 27
and radiated as a carrier-modulaled synchronizing signal,
This signal is applied to the scanner receiver; a closed
coupling circuit may be employed for this purpose or,
if no local station is broadeasting en the carricr fre-
quency selected for modulator 29, the signal may be ra-
diated from antenna 210 and picked up by antenna 11
of the scanner receiver (FIG, 1). The scanner receiver
is energized and, of course, develops a luminous raster
controlled in scanning frequency by the camera output
signal.  The light output from the scanner receiver is
modnlated in the manner described above and is utilized
to develop a video picture signal in the transducer circuit
comprising photocell 25. This video picture signal is
applied to amplifier 28 and to adder 27 as indicated
above. The system is prevented from oscillating by the
attenuator arrangement shown in FIG. 6A, since the
video portions of the output signal from the camera of
FIG. 6 are effectively by-passed through capacitor 48
and thus prevented from modulating the light output of
picture tube 14, )

In many instances, it may be desirable to change the
rolarity of the video modulation in the system. Thus,
for example, an ink graph or chart may be available only
in the form of negative, whereas a positive reproduction
thereof may be desired at the monitor recciver of the
system. This change in effective polarity may be ac-
complished by moving switch 205 to its alternative posi-
tion to derive the video picture signal from the anode
cather than the cathode of cell 25. A similar provision
for changes in modulation polarity may also, of cuurse,
be incorporated in the embodiment of FIG. 3.

In order to afford a more complete and detailed dis-
closure of the embodinents of FIGS. 5 and 6, certain of
the circuit parameteis and tube types for a typical system
of this type arc set forth hercinafter. This material is
tacluded solcly by way of illustration and in no scnse
as a limitation upon the invention.

Tubes
153 and 178 e eecmmem————— ¥ 12AU7
166 o e e 6US
186 and 189 _____.. —— ———= IN34
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An exaraination of FIG. 6 in conjunction with FIG. 1
¥ill clearly indicate to those skilled in the art that the
nvention may also be appiied to a system in which a
ipecially-constructed scanning device is utilized at the
ransmitter instead of television receiver 10. For exam-
sle, the synchronizing signals necessary for controlling
icansion of picture tube 14 may be derived directly from
iyne generaters 150 and 151 of the embodiment of FIG.
3 and applicd to the picture tube deflection system 18,
{9 without modulation upon a carrier and without sub-
iequent transmission through the conventional television
shassis of recciver 10.  In this manner, a complete trans-
nitter may be constructed utilizing the apparatus of FIG.
5 in conjunction with only the picture tube and deflection
dircuits of the embodiment of FIG. 1. This modifica-
ion may be d:zrirable in some insiances for constructing
\ self-contained test-sicnal generator for use by repair-
nen in fieid work or :n other similar applications. Gn
he other Land. this arrangement may be more expensive
han oth:r cmbodiments of the invention as heretofore
lescribed in that it requires construction of a complete
icanning device and docs not permit utilization of a rela-
ively low-cost conventional television recciver for this
surpose. It will be appreciated that where the embodi-
nents of FIGS. 1 and 6 are combined in this manner,
:sliminating transmission through th: conventional tele-
rision chassis, there is no requirement for an adapter
jocket such as devices 20 and 211 of FIGS. 3 and 6A,
since the picture tube could not be affected by either a
fonventional telecast or the output signal from the
:amera unit. .

As will be apparent from the foregoing description,
he transmitter unit of the invention is extremely inexpen-
iive, particularly in comparison with conventional trans-
nitting apparaius. The economies afforded by the in-
rention are to a substantial extent accomplished throvgh
:hanges in the scanaing device empioyed at the transmit-
‘er unit, prelerably through use cf a conventional broad-
rast television receiver as a scanner or in some instances
sy employing a greatly simplified scanning apparatus.
'n the preferred emoodiment of the invention, in which
he scanner comprises an ordirary television receiver,
he scanner itsclf may supply the essential synchrenizing
nformation so that an indvpendent local synchronizing
ignal generator is not required. In other embodiments,
i calremely inexpensive and greatly simplified syop-
hronizing signal generator is utilized to control scanning
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the transmitter is not complicated by any requirement
for optical gear, thereby substantially reducing cost as
compared with known arrangements. Virtually any re-
ceiver capable of rcasonably good operation on i stand-
ard telecast may be employed as the seanner in any of
the several embodiments, since the system is not depend-
eni upon any particuiar type or size of scanncr FCoCivVET,
In this connection it shauld be noted that the scanner
equipment in many instances represents virtually 7cro
cost to a television repairman, since « repair shop usual-
ly has at least cne unsalable but still operable reeciver
on hand. For other users, in many instances it is possi-
ble to purchase a small-screen receiver in excellent oper-
ating condition at a relatively nominal cost.  Because the
output signal from the transmitter, whether praparated by
radiation or through a closed circuif, is eseentiatly simi-
latvto—a 1andard telecast, the monitor receivers need
not be modified in ony respoet and can be utilized for
standard broadcast reception as well as with the signal
from the transmitter unit of the invention. As noted
above, the invention may be employed to relay cr re-
broadcast a received telecast and it should be noied that,
where such operation is contemplated, the transmitter
unit may also be employed 10 insert additional or sub-
stitute commercial messages in the relayed program.

Hence while I have illustrated and described the pre-
ferred embodiments of my invention, it is to be under-
stocd that these are capable of variation and modification,
and I therefore do not wish to be Limited to the precise
details set forth, but desire to avail mysclf of such changes
and alterations as fall within the purview of the follow-
ing claims.

I claim:

1. A transmitter unit for a television transinission sys-
tem comprising a first snbstantially unmodificd convention-
al television receiver utilized as a scaaner and at least one
additional television receiver utilized as a monitor, said
transmitter unit comprising: a synchronizing signal gen-
erator, including a horizontal-frequency oscillator and a
vertical-frequency oscillator, for gencrating a synchroniz-
ing signal; means coupled to said synchronizing signal
generator for modulating said synchronizing signal with
a locally-generated carrier signal to develop a carrier-
modulated synchronizing signal having syrchronizing
comporents corresponding to said synchronizing signal;
means for applying said carrier-modulated syt.zhroniz-
ing signa} tc said scanner receiver to contiol scanning of
the picture tube in said scanner rceeiver; photosensitive
transducer means for venerating a video pictic signal
modulated in accordana: with light projected from the
luminescent screen of said scanner receiver; an adding
circuit, coupied to said synchronizing signal gencrator
and to said transducer means, for combining raid syn-
chronizing and video picture signals to develcp a com-

‘posite video signal; and transmission mzans for tiuns-

mitting said composite video signal fo said moIniior re-
ceiver 1o effect visual reproduciion of the video informa-
tion included therein.

7. A transmitter unit for a television transmissien sys-
tem comprising a first substantially unmodified conven-
tional television receiver utilized as a scanner and at least
one additional television recciver utilized as a monitor,
said transmitter unit comprising: synchronizing-signal
take-off means, cdapted to be coupled to said scanner
r2ceiver, for generating a synckronizing signal in response
to a telecact received by said scauner receiver; means for
modulating the light output from said scanner receiver;
photosensitive transducer means for generating a video
picture signal modulatec in accordance with light pro-
jected from the luminescent screen of said scanner receiver;
an adding circuit, coupled to said synchronizing-signal
take-off means and to said transducer means, for com-
bining said synchronizing end video picture signals to
develop a composite video signal; and transmission nieans

operations in the system. The camera cquipment for 75 for transmitting said cornposite video signal to said moni-
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tor receiver o effect visual reproduction of the video in-
forniation included therein,

3. A tranwmitier unit fos a television transmission
system comprising a first substintially unmedificd con-
veatonal tlevisica receiver utilized as a scanner, an
image beering doevice supparted in predetermined posi-
tion with respect to the wminescent screea of said scun-
ner reeviver, and at lenst oac additional television re-
coiver utifized 25 a mositor, suid transmilter it coms-
prising: synchronizing-signal take-off means, adapted 1o
be coupled to said scuanur receiver, for zenerithag a
synchrenizing signal in response Lo a telecast receved by
said seanner receiver, said take-off means including means
for .ukstariaily elimin:ting modulution of light output
from said scanner receiver in iesponse to said telecasy
phedo cnsitive traisducer means for cenerating a video
picture signal modulated in accordance with light pro-
jected upon said image-bearing device from the lumines-
cent scrren of said scanner receiver; an adding cireuit,
coupled (o said synchronizing signal generator and to said
transducer means, for combining said synchronizing and
video picture signals to develop a composite videe signal;
and transmission means for transmitting said composite
vidco signal to said monitor receiver to edect visual re-
production of the video information included ‘therein,

4. A trunsmitter unit for a closed circuit television
transraission systcm comprising a first substantially un-
medified conventional televisicn receiver utilized as a
Lcanner, aa image-bearing device supported in juxtaposi-
tion to the lumiacscent screcn of said scanner receiver,
and at least one additional television receiver utilized a:
a monitor, said transmitter unit comprising: synchroniz-
inz-signal take-off means, adapted to be coupled to said
scanner receiver, for generating a synchronizing sienal
in responsz io a telecast received by said scapner receiver;
polarity-celective means for esiablishing said synchroniz.-
ine siznal at a predatermined polarity comprising a phase-
splitting cireuit and switching means for selecling syn-
chronizing signals of opposite polarity in the outpt of
said phasc-splitting circuit; photo-scasitive  trapsctucer
means for generating a video picture sigrnal modiiated in
accordance with light projected upon said image-bearing
device from the luminescent tzreen of said scanner re-
ceiver; an adder, coupled to said rolarity-selec'ive means
and to said transducer means, for combining s7id synchro-
nizing and video picture sienals in predetermined polarity
relationship to develop a composite videc signal; and
transmissica means for transmitting said composite vidco
signal to zaid monitor resciver to eftect visual reproduc.
tton of the image carrie¢ by said image-bearing device.

5. In a ciosed circuit tel:vision, transmnission system
comprising a first <»butantially unmoadified conventional
television receiver sttitized as a scanner, an image-bearing
davice sunported in predetermined relationship to the
luminescent screen of ¢aid scanner receiver, and at least
one additional televisiva receiver utilized as a monitor,
a transmitter unit comprising: synchronizing-signal take-
off means, zdapted to be coupled to suid scanner receiver,
for gencraiing a synchronizing signal in response to a
teleenst received by said scunner receiver; photo-sensitive
transducer means for genecating a video picture signal
modulated in accordanze wiih licht projected upon said
image-bearing Jevice from the luminescent sereen of said
scanner receiver; an adder, cougpled to said synchronizing-
sitnal take-off means and to seid transducer means, for
combining said synchronizing and video picture signals
to develop a composite video signal; and transmission
means, comprising a transmission line, oupling said adder
to said mositor receiver in closed circuit relationship, for
appiying said composite video signal to said monitor re-
ceiver to effect vicual reproduction of the image carvied
by said image-bearing device.

6. In a closed circuit television transmission system
comprising a first substantially unmodified conventional
television receiver utilized as 4 scanner, an inoce-bearing
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device supported in' predetermined relationship to the
luminescent screen of said scanner recciver, and at least
one additional television recciver utilizea as a monitor,
a transmitter unit comprising: synchronizing-signal texe-
off means, wdapted 1o be coupled 10 seid canner recciver,
for gencrating a synchronizing signal in response to a
telecast receiced by «rid seanper receiver; photo-sensitive
transJucer means for generating a video picture siznal
modulated in accordance with light projected upon said
image-bexring device from the Juminescent screen of said
ccanner receivers an adder, coupled to said syrchronizing-
sipnal take-oll means and to scid transducer means, for
combining said synchronizing and video picture signals
to develop a comiposite video sipnal; modulator means,
conpled to :uid adder, for moduliting said compaosite
video sizinad with u currier signal having a frequency with-
in the standand television transmission frequency range;
and a transmission line, coupting said modulator means
in closed circuit relutionship with said monitor receiver,
for supplying suid carrier-modvlated composite video
signal to said monitor receiver to cflect visual reproduc-
tion of the image carried by said image-bearing device.

7. A transmitter unit for a television transmission sys-
tem commising a first substantiolly unmodified conven-
tional television receiver wtilized as a scanncr apd at least
one additional television recciver utilized as o mwonitor,
said transmitter unit comprising: a synchronizing sigral
genzrator for generating a synchronizing signal; means
for developing a carrier-modulated synchronizing signal
having synchronicing components corresponding to said
synchronizing signal; means for applying said carrier-
modulated synchronizing signal to said scanner receiver
to control scanning of the picture tube in said scanner
roceiver; an image-bearirg device supported in predeter-
mined relationship to tne luminescent screen of said
scanner receiver to modulate the light output projected
therefrom; photo-sensitive transducer means for generat-
inz a video picture signal modulated in accordance with
light projected from the luminescent screen of said scan-
ner receiver; an adding cireuit, coupled to said synchroniz-
ing signal generator and to said transducer means, for
combinirg said syrchronizing and. video picture signals
to develop a composite video signal; and transmission
means for transmitting said composite video signal to said
menitor receiver to effeet visusl reproduction of the video
information ircluded therein.

8. A transmitter unit for a television transmission sys-
tem coemprising a first substantially unmodified conven-
tional television receiver ntilized as a scanner and at least
one odditional television receiver utilized as a menitor,
said transmitter unit comprising: a synchronizing signal
generater, including a honzontal-frequency oscillator and
a verlical-frequency oscillator, for gencrating a synchro-
nizing signal; photo-sensitise transducer means for gen-
erating a video picture signai modulated in accordance
with light projected from the Juminescent screen of said
scanner recciver; an adding circuit, coupled to said syn-
chronizing genzvator and to said transducer means, for
combining suid svnchronizirg and video picture signals
to develop a composite video signal; a modulator, cou-
£'ed to said adding cireuit, for modulating said composite
vidco signal with a carrier signal having a frequency with-
in a standard television broadcast range to develop a
carrier-modulated  composite  video signal; means for
applying said carrier-modulated composite video signal to
oaid scanner receiver to control scanning of the picture
wube in said sconner receivers and transmission means for
transmitting said carrier-modulated composite video sig-
nal to said monitir recziver to effect visual reproduction
of video information included therein,

9. A transmitter unit for o television transmission sys-
tem comprising a first savstantially unmodii=d conven-
tional television receiver utilized as a scanner and at least
ona addiiional television receiver utilized as a moritor,
said trausmitter unit comyrising: means for developing a
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carrier-modulated signal including vertical and horizontal
SYIIC COMPONERIS; svachronizing means for developing a
synchronizing sivnal including vertical and horizontal
Sync comp-nents, said synchronizing means and said first
mentioned means teing intercoupied to cach other to
maintain synchronism between the syne components of
said two signals; means for utilizing seid carrier-meda-
lated signal in said ccanner receiver to control scann'ng
of the picture tube in said scunner receiver; photosensitive
transducsr means for generating a video picture signal
modulated in accordance with light prejected from the
fumincscent screen of said seanner receiver; un adding cir-
cuit, coupled to said synchronizing means and to said
transducer means, for combiaing said synchionizing and
video picture signals to develop 2 composite video sig-
pal; and transmission means for transmitting said compo-
site video signal to said monitor receiver to clfect visual
repro<huction of the video information included thercin.

10. A transmitter unit for a television transmission
system comprising a first substantially unmodified con-
ventional television recciver utilized as a scanner and at
feast one additional television receiver utilized as a moni-
tor, said transmitter unit comprising: means for develop-
ing a carrier-modulated signal including vertical and hori-
zontal sync components; synchronizing means for devel-
oping a synchronizing signal including vertical and hori-
zontal sync components, said synchronizing meuns and
said first-mentioned means being intercoupled to each
other to maintain synchronism between the sync compo-
nents of said two signals; means for utilizing spid carrier-
modulated signal in said scanncr receiver to control scan-
ning of the picture tube in said scanner receiver; photo-
sensitive transducer means for generating a video picture
signal modulated in accordance with light projected from
the luminescent screen of said scanner receiver; an adding
circuit, coupled to said synchronizing means and to said
transducer means, for combining said synchronizing and
video picture signals to develop a composite video signal;
moduiator means, coupled to said adder, for modulating
said composite video signal with a carrier signal having
a frequency within a standard television transmission fre-
quency range; and transmission mcans for fransmitting
said. carrier-modulated composite video signal to said
monitor receiver to effect visual reproduction of the video
information included therein.

11. A transmitter unit for gencrating and transmitting
a television signal for controlling a monitor televition
receiver of conventional type, said transmitter unit com=
prising: a substantially unmodified conventional television
receiver including a cathode-ray picture tube and a deftec-
tion system for controlling scanning of said picture tade;
synchronizing means for generating horizontal and verti-
cal synchronizing signals; means for applying said syn-
chronizing signals to said deflection system {0 control
scanning of said picture tube and develop an unmodu-
lated scanning raster thereon; an image-bearing device
mounted in predetermined relationship to said picture
tube to modulate the light output from said picture tube;
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photosensitive transducer means for generating a vidco
picture signal moednlated in accordance with light pro-
jected upon said image-bearing device from the lumines-
cent screen of said picture tubey an adding circuit, cou-
pled to said synchrenizing means and to said transducer
means, for combining said syachronizing and vidco pic-
ture signals to develop a composite vidco signai; means
for moduluting said compaosite vidco signal witn a locally-
generated carrier signal having a frequency substantially
equal to a standard television carrier f{requency to gens
crate a carriec-modulated composite video signal; and
transmyission means for trunsmitting suid carricr-modu-
lated composite video signal to swid monitor receiver to
effect visuu! reproduction of the jmage cerricd Ly said
image-bearing device.

12. A transimitter unit for generating a television signal
{or control ing a monitor television receiver of conven-
tional type. suid transmitter unit comprising: a substan-
tially uamedified conventional television receiver includ-
ing a cathode-ray picture tube and a defloction system
for controlling scansion of the luminescent screca of said
picture tubg; syacironizing means tor generating hori-
zontal and vertical synchronizing signals; means for
applying said synchroaizing sipnal to said deflection sys-
tem 10 control scansion of 4 substantially unmodulated
luminous raster upon the liminescent screen of said pic-
ture tube; an image-bearing device comprising a trans-
parcncy supported in juxtaposition to said picture tube
sereen for medulating the light output from said screen
in accordance with a predetermined image; photos:nsitive
transducer means, including a photocell positioned to in-
tercept light from said picture tube after transmission
through said image-bearing device, for generating a video
picture signal modulated in accordance with image values
of said image; an adding circuit, coupled to said synchro-
nizing means and to said transducer means, for combin-
ing said synchronizing and videco picture signals o de-
velop a composite video -signal; a modulator, coupled to
said adding circuit, for modulating said composite video
signal with a carrier signal having a frequency substan-
tially equal to a standard television carrier frequency to
develop a carrier-modulated composile video sigaal; and
a transmission line, coupled to modulator and to said con-
vensional television receiver, for transmitting said carrier-
modulated composite video signal directly to said recetver
1o effect visual reproduction of said image at said re-
ceiver,
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